a- 


# % 08/66931?, 

Rcc'a POT/PTG OSJL-Ljggg 

-1- 

DESCRIPTION 

Sheet Metal Member Having an Annular Peripheral Wall 


and a Method of Thickeni ng an Annular 

Sheet At&te f 
Peripheral Wall of, the^ Member , 


Technical Field 
The present invention relates to a sheet metal 
member having an annular peripheral wall, such as a 
10 drive plate, and also to a method of thickening an 
Ol^ annular peripheral wall of the^member , and particularly 

to a technique wherein a disk-shaped sheet metal member 
having a small thickness is used and an annular periph- 
eral wall having a thickness which is several times the 
15 thickness of the sheet metal member. The thickened 

annular peripheral wall of the invention is suitable 
for cutting teeth to be engaged with a timing toothed 
belt, a gear, or the like. Teeth which are cut in this 
way have ^ sufficient strength and thickness, and are 
C\_, 20 suitable particularly for the use as an automobile 
part . 


Background Art 
In a drive plate used in a starter for starting an 
25 engine of an automobile, teeth are formed on a periph— 
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eral wall disposed in the outer peripheral portion of a 
disc-like base plate. Fig. 15 is a section view dia- 
grammatical ly showing a prior art drive plate. As shown 
in the figure, in the prior art dr ive pla£^ a^cyU nd- 
5 rical portion 2 which is formed by drawing^* substan- 
tially equal in thickness to a base plate 1 is in- 
tegrated with the outer peripheral portion of the base 
plate 1. a cylindrical peripheral wall member 4 wherein 
teeth 3 are cut in the out e periphery is fitted into 
&, 10 the cylindrical portion ijL**^**. peripheral wall 

^ member/is joined to the cylindrical portion 2 by wel- 
ding 5. 

Even when the peripheral wall member 4 itself has 
a strength and thickness sufficient for cutting the 
15 teeth 3, however, such a drive plate ^problem- such 
£L as 4*** defects due to welding failures^ easily 

ft- pr^uced^lSS an expensive automatic welding robot 
-i-s — ruquirci. 

CL- T he pieaent im u ntion huu been - eomliii. LUd iu *i «e 

G_ 2 o * f the nhn n n -mnn L i u u L d ■ i ■ r x W* *rm? It is an object 
* of the^nTention to provide a sheet metal member and a 
method^f thickening an annular peripheral wall of the 
CL l^Ler in which, in a member wherein an annular periph- 
eral wall is formed on a base plate as seen in a drive 
25 plate, the base plate and the annular peripheral wall 
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are integrated with each other and teeth can be di- 
rectly cut in the annular peripheral wall without 
causing the .e.ber to have «. insufficient strength. 

°f the invention 
In ord . r to attain the abo^e-.entioned obj.ct. in 
the sheet „etal - e r of ^invention, a base plat. 
a „d an annular peripheral wall which extends in a 
perpendicular direction fro. the outer periphery of the 
hase Plate are integrals forced, and the thickness of 
the annular peripheral wall is increased to be 2 or 
mo re ti.es or 3 or .ore ti.es the thickness of the base 

plate . 

As a result of the success of the thickening 

• v»<3ri later in the sheet 
method which will be described later, 

QrZSe** annular peripheral 

me tal member of the^invent ion , the ann 

wall is thickened by a factor of 2 or more, or 3 or 

+ Q ri in the prior art. Therefore, 
more which is unexpected m the pr 

„.th. which are cut in a peripheral wall .e.ber of a 
dri ve Plate of the prior art, o,» be directly cut 
the outer face of the annular peripheral wall. Conse- 
q uently. it is pestle to eliminate two steps which 
are P£i2£^£» drive plate of the prior art, i.e.. 
the'steps of fitting the peripheral wall * 
wherein the teeth 3 are cut, into the cylindrical 
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portion 2 of the sheet metal ahd welding the 

peripheral wall - K 4 to the cylindrical portion 2. 

membe r which is thinner than the annular peripheral 
Mll or has a smaller thickness, the weight and the 
serial cost are prevented from being increased. 

The method of thickening th. annular peripheral 

^ 1 or more times comprises the 
wall 2 or more times or 3 or mor 

st eps of: holding a t.se plate of a disc member having 
th e base plate and a flange-shaped portion integrally 
formed in the outer periphery of the base pl.t.. bet- 
ween a circular bottom pattern tool and a circular top 

...„, pressing the flange-shaped 
pattern tool; sequentially pressing 

portion projected outside the circular bottom pattern 
tool and the circular top pattern tool, in a radially 
inward direction by recessed annular forcing faces of 
circular rollers of plural Rinds each having a recessed 
annular forcing face, thereby sequential thickening 
t he rear side of the f lange-shap.d portion; and forming 
th. thickened flange-shaped portion into a cyiindrical 
sh ape which is concentric with the base plate, to for, 
a thickened annular peripheral wall, thereby attaining 
t he thickening in which the thicKness of the annular 
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Brief Description of the Drawings 

t-tr^a a cteo of drawing a 
Fig. 1 is a view illustrating a step o 

circular sheet metal member. 

Fig JLis a view illustrating an initial stage of 
B gradually thickening the flange-shaped portion which is 
formed in the drawing step. 

Fig . 3 is a view illustrating an intermediate 
stage of tTe step of gradually thicKening the flange- 

shaped portion. 

Fig 4 is a view illustrating another intermediate 

stage of tTe step of gradually thicKening the flange- 

shaped portion. 

Fig. J^is a view illustrating the final stage of 

* ,iv thickening the flange-shaped 
the step of gradually thicKening 

15 portion. 

Flg . 6 is a view illustrating a step of forming an 

annular peripheral wall. 

Fi g. 7 is a partial end view —in. th^=.-~t. 
CU shape of the member which is obtained bv,^*^ the 

20 drawing step of Fig. 1- 

pHfll end view showing the accurate 
Fig. 8 is a partial ena vie *J>er>Cer ****l3 

^ , . e nhta i n ed by - e o nduct ing the 

0- shape of the member which is obtained 

stage of Fig. 2. 

Fl g. ^is a partia! end view showing the^urate 

25 shape of the member which is obtained by ^^ the 
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stage of Fig. 3. 

Pig. ^is a Partial end view snowing 
shape of the .» t er which is obtained the 
stage of Fig. 4. 

r.t<„l end view showi-ng the accurate 
5 Fig. 11 is a partial end vie 

' , . . • „ „v, t! ,ined by -eonduL I J nfi the 

^ shape of the member which is obtained y^_ 

stage of Fig. 5. 

F1 g. Hi. a partial end view showing t£e_accurate 

A, shape of the member which i. ohtained * »„. 

10 stage of Fig. 6. 

Fig . a front view of a drive piate which is 

» example of a sheet metal . having an annuiar 

peripheral wall according to an embodiment of the 

UP ' invention. 
15 " Fig . 14. is a section view taken along the line 

XIV-XIV of Fig . 13 . 

Fig. 15_i. a section view diagrammat ical ly showing 

a prior art drive plate. 

JflS 20 <£. gs 1 to 6 sho „ an eD , bo dime„t wherein a drive 

pl.te which i. to be used in a starter for starting an 
engine of an automobile is produced by applying the 
method of thickening an annular peripheral wall accor- 
ds ding to tnefrTettion to a thin disc member which is 
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„,ade of a steel plate and serves as a sheet metal 
member. A disc -er 11 used as a starting material 
ha s a thickness tl of 2 mm. The method "» 
annular peripheral wall according to the,lnvent Ion Is 

11 The disc member 11 
applied to the disc member 11. The ai 

comprises a base plate 12 and a flange-shaped portion 
A. 13 «hlch is integrated to the outer side of the^plate. 
The flange-shaped portion 13 may be continuous with the 
base plate 12 in a flat manner or continuous with the 
<*- 10 b p*ate via a stepped portion. In the embodiment, as 
\hown in Fig. 1. the flat disc member 11 which is 
placed on a lower pattern tool 31 is pressed by an 

* i t9 thereby drawing the disc member 
upper pattern tool 32, thereDy 

ft. u£t£-*~ disc member 1! formed in this way, i.e., 
16 the disc member 11 comprising the base plate !2 and the 
flange-shaped portion 13 which is formed on the base 
plate 12 via a stepped portion 14 is used. 

In the drawing step of Fig. 1, the 
portion 13 is inclined slightly downward^ moving 
2 „ outward, in the figure, the angle formed by the flange- 
shaped portion 13 and the base plate 12 is indicated by 
a reference symbol 91. For example, the inclination 

step of Fig. 1, the center of the base plate 12 is 
25 punched by a piercing process so that a circular hole 
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15 is opened. The reference numeral 16 designates waste 
produced in the piercing process. 
\ Figs . 2 to 5 ihcw stages of a step in which the 

disc member 11 is f eld between a circular bottom pat- 
tern tool 33 and | circular top pattern tool 34 and the 
V flange-shaped portion 13 is gradually thickened by 

using circular Jllers 35 to 38 of several kinds. 

The circular roller 35 used in the step of Fig. 2 
has a recessed annular forming face 42 comprising an 
10 upper receiving face 39 which is inclined by an incli- 
0L. nation angle 92 upward Roving outward, and a lower 
receiving face 41 which is slightly inclined downward 
0U ^^ving outward. While the circular bottom pattern 

""tool 33, the circular f op pattern ^^^t^^rdty 
15 flange-shaped portion 13, which H*-*-**^**^"*** 
Gu from the circular top pattern tool 34 ; are rotated, the 
outer peripheral portion of the flange-shaped portion 
13 is pressed in a radially inward direction by the 
annular forming face 42 of the circular poller 35 which 
0. 20 is horizontally moved in a direction of— arrow a in 
Fig. 2, so that the outer peripheral portion of the 
flange-shaped portion 13 has a section of a substan- 

the ffange-ehaped portion 1-3 i sfdownward ******* by the 
upper receiving face 39 of the forming face 42, so as 


25 


a 
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to be inclined to the inclination angle 62 with respect 
to the base plate 12. The inclination angle 92 is 
larger than the inclination angle 01 shown in Fig. 1. 
For example, the inclination angle 02 is 21 deg. In 
this stage, the outer peripheral portion of the flange- 
shaped portion 13 is caused to be projected toward the 
rear side (in other words, the material plastically 
flows toward the rear side) by the annular forming face 
42 which is narrowed as moving inward, so as to be 
thickened to a thickness of t2 (t2 > tl). 

The circular roller 36 used in the step of Fig. 3 
has a recessed annular forming face 45 comprising an 
upper receiving face 43 which is inclined by an incli- 
nation angle 03 upward as moving outward, and a lower 
receiving face 44 which is inclined downward as moving 
outward. While the flange-shaped portion 13 in which 
the outer peripheral portion is thickened as a result 
of conducting the stage of Fig. 2 is rotated by the 
pattern tools 33, 34, the outer peripheral portion of 
the flange-shaped portion 13 is pressed in a radially 
inward direction by the annular forming face 45 of the 
circular roller 36 which is horizontally moved in a 
direction of an arrow b in Fig. 3, so that the outer 
peripheral portion of the flange^ shaped portion 13 has 
a section of a substantial!^ shape. Specifically, in 

/ 1/ 
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ripheral portion of the flange-shaped portion 13 1. 
A, pushed^f^ower receiving face 44 of the 

forming face 45. so that the flange-shaped portion 13 
5 is inclined to the inclination angle 33 with respect to 
the base plate 12. The inclination angle 83 is smaller 
than the inclination angle 92 shown in Fig. 2. For 
example, the inclination angle S3 is 5 deg. In this 
s tage. only the process of changing the inclination 
angle 82 of the flange-shaped portion 13 to the inclx- 

, B3 isSe^W and the thickening of the 

nation angle 03 ls^^efruu^^ Q& r &>rvr^ej 

a flange-shaped portion 13 is not substant ial l^W 
O- Htaef*. Therefore, the thickness t3 of the outer pe- 
ripheral portion of the flange-shaped portion 13 is not 
15 substantially changed fro. that in the stage of Fig. 2 
(t3 = t2) . 

The circular roller 37 used in the step of Fig. 4 
has a recessed annular forming face 48 comprising an 
upper receiving face 46 which is inclined by an incli- 
nation angle 84 upwar^Tmov ing outward, and^lower 
receiving face 47 which is inclined downward ~ moving 
outward. While the flange-shaped portion IS^icb^h.. 
a the inclination angle 83 as a result of v uuud-.ll.UI the 

stage of Fig. 3 is rotated by the pattern tools 33, 34, 
25 the flange-shaped portion 13 is pressed in a radially 
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inward direction by the annular forming face 48 of the 
circular roller 37 which is horizontally moved in a 
direction of an arrow c in Fig. 4, so that the n^ uk r 
shaped portion 13 has a section of a substantially^ 
shape. Specifically, in the stage of Fig. 4, the 
flange-shaped portion 13 i s^downward -**eW by the 

iuin|( face 46 of the forming face 48, so that 
upper receiving iace <±o uj- 

the flange-shaped portion 13 is inclined to the incli- 
nation angle 94 with respect to the base plate 12. The 
10 inclination angle 94 is larger than the inclination 

angle 93 shown in Fig. 3. For example, the inclination 
angle 94 is 10 deg. In this stage, the outer peripheral 
CL * portion of the flange-shaped portion 13, which has been 
CL thickened, is caused to be further projected in the rear 

15 "side (in other words, the material plastically flows 
toward the rear side) by the annular forming face 48 
which is narrowed as moving inward, so as to be thick- 
ened to a thickness of t4 (t4 > t3). 

The circular roller 38 used in the step of Fig. 5 
20 has a recessed annular forming face 52 comprising an 

upper receiving face 49 which is inclined by an incli- 
CL nation angle 95 upward/^ving outward, and a lower 
receiving face 51 which is slightly inclined downward 
0s , giving outward. While the flange-shaped portion 13 
25 which has the inclination angle 94 as a result of 
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•? t? i cr 4 is rotated by the pat- 
conducting the stage of Fig. 4 is 

tern tools 33, 34, the flange-shaped portion 13 is 
pressed in a radially inward direction by the annular 
forming face 52 of the circular roller 38 which is 
5 horizontally moved in a direction of an arrow d in Fig. 
5. so that the f 1 portion 13 has a section 

of a substantially-j^shape. Specifically, in the stage 
of Fig. 5, the lower face of the outer peripheral 
CL. portion of, the flange-shaped portion 13 is 
10, p.ushe^y the lower receiving face 51 of the forming 
face 52, so that the flange-shaped portion 13 is in- 
clined to the inclination angle 95 with respect to the 
base plate 12. The inclination angle 95 is smaller than 
the inclination angle 94 shown in Fig. 4. For example, 
15 the inclination angle 94 is 5 deg. In this stage, the 
outer peripheral portion of the flange-shaped portion 
13 which has been thickened to a considerably large 
degree is caused to be further projected in the rear 
side (in other words, the material plastically flows 
20 toward the rear side) by the annular forming face 52, 
so as to be further thickened. In the thickening of 
this stage, a substantially whole portion of the pro- 
jection of the flange-shaped portion 13 from the base 
plate is thickened so as to have a thickness of t5 (t5 
> t4). As a result, the flange-shaped portion is formed 
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v, • „ « section of a substantial lyUshape 
^ into a lump having a section 01 ^ 

as shown in Fig. 5. 

The flange-shaped portion 13 which is thickened by 
0- ^&£££^h. stages described with reference to Pigs. 
6 2 to 5 enters a state in which the portion is nearly 
termed into a peripheral wall. The thickness (the 
thickness in a radial direction) of the flange-shaped 
portion 13 (peripheral wall) can be made 3 or more 
times that of the base plate 12. 

Fi g. 6 shows the final stage of the stages de- 
scribed with reference to Figs. 2 to 5, i.e.. a step 

{ ffi< , >s forming the thickened 
of, after the stage of Fig. lormms 

flange-shaped portion 13 into a predetermined section 
shape, in this step, the flange-shaped portion 13 may 
be further thickened. Specifically, in this step, a 
circular roller 53 is used. The circular roller 53 
comprises a recessed annular forming face 54 for for- 
ming the outer face of the peripheral wall. While the 
flange-shaped portion 13 which has passed through the 
5 tage of Fig- 5 is rotated by the pattern tools 33, 34, 
the flange-shaped portion is pressed in a radially 
inward direction by the annular forming face 54 of the 
circular roller 53 which is horizontally moved in a 
^ direction of^Srow e in Fig. 6, so that the flange- 
25 shaped portion 13 is formed into a cylindrical shape 
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which is concentric with the base plate 12, with the 
result that an annular peripheral wall 17 having smooth 
outer and inner peripheral faces and having a section 
of a substantial ly^shape is formed. 
5 In the embodiment described with reference to 

Figs. 1 to 6, the thickened annular peripheral wall 17 
which is eventually formed is about 7 mm, or it was 
possible to form the annular peripheral wall 17 having 
a thickness which is 3.5 times that of the base plate 
12 (thickness of 2 mm). It is a matter of course that, 
when the preset conditions such as the angles of the 
annular forming faces 42, 45, 48, 52, 54 of the cir- 
cular rollers 35 to 38, 53 are changed, the thickness 
of the annular peripheral wall 17 may be set to be 3.5 
or less times (for example, 2 or 3 times) or 3.5 or 
more times that of the base plate 12. 

Figs. 7 to 12 are partial end views showing the 
accurate shapes of the member which are obtained by 
g^S^I the stages or steps described with reference 
to Figs. 1 to 6. Specifically, Fig. 7 is a partial end 
view showing the accurate shape of the member which is 
^ obtained by j^S^ the drawing step of Fig. 1. Fig. 
8 is a partial end view showing the accurate shape of 
the member which is obtained by conducting the stage of 
25 Fig. 2, Fig. 9 is a partial end view showing the ac- 
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0. cura te shape of the member which is obtained by-c^— 
^ -UU*.the stage of Fig. 3, Fig. 10 is a partial end view 
showing the accurate shape of the member which is 
obtained by conducting the stage of Fig. 4, Fig. H - 
a partial end view showing thj^ccu^at. shape of the 
me mber which is obtained byjU-**** the stage of 
Fig. 5, and Fig. 12 is a partial end view showing the 
accurate shape of the member which is obtained by 
^±^|the stage of Fig. 6. As seen also from these 
"figures, the thickness of the flange-shaped portion 13 
which can be substantially used as the annular periph- 
eral wall 17 is 3 or more times that of the base plate 
12, i.e., that of the disc member 11 which is a star- 

t ing material . 

Fig. 13 is a front view of a drive plate 61 which 
is an example of a sheet metal member having an annular 
peripheral wall, and which is used in a starter for 
starting an engine for an automobile, and Fig. 14 is a 
section view taken along the line XIV-XIV of Fig. 13. 
in the drive plate 61, the annular peripheral wall 17 
integrated with the base plate 12 which extends in a 
perpendicular direction from the outer peripheral side 
of the annular peripheral wall 17 is thickened 2 or 
mor e times, preferably 3 or more times, more preferably 
3.5 or more times, by the method described above, 
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although depending on the thickness of the disc member 
11 which is a starting material, and teeth 62 are cut 
in the outer peripheral face of the annular peripheral 
wall 17. There is no welding portion in the drive plate 
61. As a result of the thickening of the annular pe- 
ripheral wall 17, the wall is provided with a strength 
which allows the teeth 62 to be cut in the outer pe- 
ripheral face. The reference numeral 63 designates 
mounting holes. 


■ Judu-i. Lrial Appl i uabi 1 i Ly" 
According to the sheet metal member having an 
annular peripheral wall, and the method of thicken^ 
£L, an annular peripheral wall of the member of the^inven- 
15 tion, an annular peripheral wall integrated with a base 
plate is thickened to a level which is 2 or more times 
or 3 or more times the thickness of the base plate. 
When teeth are cut in the outer peripheral face of the 
thickened annular peripheral wall, for example, a drive 
20 plate can be produced. In this case, a welding process 
is not required, and the weight and the material cost 
are prevented from being increased. Therefore, the 
invention is effective particularly in the case where a 
welding process is to be eliminated and the material 
25 cost is to be lowered. 


